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INHIBITION OF QUORUM SENSING IN Chromobacterium violaceum CV026 BY
VIOLACEIN PRODUCED BY Pseudomonas aeruginosa
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Quorum sensing ((QS) regulates various activities of bacteria such as biofilm forming, virulence factors,
been regulated by quorum sensing system. The aim of this study was to evaluate the QS inhibition
activity buviolaceum produced by the extract of Psewdomomas aerugimosa isolated from root of
Vetiveria zizanioides. P. aeruginosa cultured on King's B agar, then was extracted using ethyl acetate as
solvent. The extract was used to test anti-QS properties on C. viclaceum CV026 at different
concentration viz 0.0 mg/ml (control), 2.5 mg/ml, 3.0 mg/ml. and 3.5 mg/ml.. Violacein content of
culture was measured by a spectrophotometer at a wavelength of 585 nm. The extract a1 2.5, 3.0, and 3.5
mg/ml. concentration had a significant effect on the reduction of violacein production by 31.6 % 358
% and 703 %, respectively. While using an extract at the same concentration level there was no
negative effect on the number of C. violaceum CV026 cells found The results of study suggest that
among the various tested concentrations, 3.5 mg/ml. extract inhibits QS in C. violacewn CVO2E via
violacemn production. Thus, the extract of P. aeruginosa has a very high potential to develop anti-QS.
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1 Introduction

Quoram sensing (QS) is a cell to cell communication
mechanism that allows bacteria to control gene expression in
order to respond to the cell density. Cell density can stimulate
synthesis of small molecules (autoinducers) and QS regulates
virulence factor, and swarming (Defoirt et al . 2013). Anti-QS
is a phenomenon of cellcell communication related to
molccules as intermediate. Molecules as an anti-QS agent
could replace an inducer molecule which is responsible for the
induction of protein expression to produce a vilurent agent.
These anti-QS molecules can be used as a medicine.

€. viclacewm s Gram-negative bactena found m nature and
that causes mfections in buman and animals This bacterium
can cause seplicemia and abscess in lungs and in the liver
{Petrilo et al | 1984). QS in C. violoceusn regulates violacein
enzymes. C. violacewm has many genes mvolved in violacein
production such as vioD), vioC, vioA genes which is arranged
i an operon svstem mediated by N-Acvl Homoserine Lactone
{AHL)Y (August et al.. 2000). OS plavs an important role n
determining virulence factors and it has lead scientists to find a
new target in developing treatment for disease caused by
bacterial infections (Vasan et al, 2013) Actinobacteria
wroduce anti-0S enzvmes (Kalia. 2013). Noncognate AHLs as
intermadiates of AHL biosynthetic pathway, a dicyclic
peptides. produced by bacteria as anti-QS or Quorum
Ouwenchine (Q0) molecules (Bauer & Robinson. 2002).

produces secondary metabolites which work as antimicrobial
agents (Strobel. 2003). Nowadavs. endophvtes are a source for
sovel natural products i modern medicine. industry and
agriculture (Yu et al, 2010). Most novel natural products
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tissues such as roots, leaves and stems. Fitriani et al. (2013)
have isolated and characterized 17 isolates from the root of
these 5 isolates have been identified with polyketide synthase
g=ne by polymerase chain reaction analysis. Based on /65
rRNA amalvsis. one of them is Psendomonas aeruginosa
{Fririani et al . 2013). P. aeruginosa is Gram-negative, aerobic
and rod shaped bacteria belonging to the family
Psendomonadaceae. Further, Allu et al (2014) isclated and
characterized against fungal pathogen Colletotrichum. Based
on the study, biocidal propesties of the P. aeruginosa were
establshed and it was also sugpested that isolated bacterium
could grow in an astificial medium The amm of this study was
to evaluate the OS inhibition activities in term of violaceum
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production inhibition by the extract of P. aeruginosa isolated
from root of V. zizanivides.

2 Materials and Methods
2.1 Preparation of bactcrial culture

C. viclaceum CV026 was obtamed from Rescarch Cenive
Microbial Diversity. Bogor Agricultural University. Indonesia.
while the P. aeruginosa was isolated from the root of ¥
zizamioides. lsolated P. aerwginosa was maintained on the
King's B agar (Pepion 2.0%; KH, PO, 0.15%: MgSO, 0.15%:
glvcerol (85%) 1.5% (v/v) and 2.0% Bacto agar (Difico, Spark.
USA) at 37°C. The culture was rejuvenated afler every two
weeks. While C. violacewm CV026 was cultured m Lura
Bertani (LB) agar and imcubated at 27°C. Cultse was
rejuvenated for the interval of every 4 days. Before the
treatment culture was inoculated to LB broth and mcubated at
27°C for 18-24 h in water bath and shaker.

2.2 Extraction of Endophytic P. aeruginosa

Extraction of P. aeruginosa was carmied out bv the method
Briefly, P. aeruginosa were cultured in 10 mL of King's B
agar (Pepton 2.0%: KHaPO. 0.15%: MeSO, 0.15%): glveerol
(85.0%) 1.5% (v/v): Bacto agar 2.0% (Difco. Seark. USA}
broth with 37°C in temperature and 120 rev/min of shakins for
24 hours. The overnight culture was then inoculated into 90
ml. of the same medium and condition Afier thewr stationary
centrifuged at 10000 revimin for 10 minutes. Supernatants
were then moved into separating flask and added by ethyl
acetate (Mesck, New York, USA) (1:1 vw/v). Separating tubc
was hand-shaken constantlv for about 15 minutes and lcft for
20 minutes. Then the upper middle laver that formed in the
contained organic matier was taken. Extract was concentrated
by vacuum evaporator with 50°C in temperature

2.3 Anti-QS assay against C. vielsceum CV026

Analysis of the anti-QS assay of P. aeruginosa extract was
conducted as reported bv Knshnan et al. (2012} wak
modification One coloay of C. viclacewm CV026 was
inoculated in a 50 ml. LB broth medium and incubated for 18-
24 h at 27°C with 110 rev/min agitations. Four ml. of culture
{ODer=1.2) mixed with 20 mL LB (10.0 @/1. Triptone, 5.0 o/L
Yeast Extract, 5.0 g/I. NaCl) (Difco, Spark, USA) molted agas.
N-hexanoyl-L-homoserine-lactone  (C6-HSL) (Sigma, St
Louis, USA) dissolved in DMSO 100%, was also added to
agar with 1.2 pg/mi. tingd concentration. The agar was mixed
and poured into a Petri dish and wells were made in the center
of the solidified agar plate. Three replicates were then made. A
40 pl. of P. aeruginosa extract at 0.0, 2.5, 3.0, 3.5 mg/ml_
were kept in the incubator for 18-24 h at 27 °C and checked fos
inhibition of the violacein



Tabie 1 Culture composition for each flask related viotaces

.
CVO26 (ODgao 0.1) 1.1857 mlL 1 x 10°* CFU/mL
FIOL (1 Mg} L% EL .14 s
DMSO 1% 140 pL 0.07 % (v/v)
Control - LB Medium 1998 mL = 2ml
CVO26 (ODgo 0.1) 1.860 mL 1 x 10° CFU/mL
DMSO 1% 140 pl 0.07% (v/v)
Extract 1 R Madinm 1 00R il - 2l
CVO26 (ODew 0.1) 1.857 mL 1 x 10° CFU/mL
I35L {3 sl ) 24 L 0.2 pllal
Extract] 140 plL 0.0;2.5; 3.0; 3.5 mg/ml
2.4 Violacein Quantification plate. Plates were incubated in 27°C for 24 hours. Zone of
inhibition around the disc was then observed (Sasidharan et al.,
'U'ml....-u—-. F:n-lu-w.n— e :_.-.:._I:’-_-::d \“. “-...--. :ny!_::
spectrophotometry as described by Choo et al. CMS) Table 1
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from each flask was centrifuged at 13000 rev/min for 5 min.
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e peliet and vortened vigorously for 30s watll the violacein

dissolved completely. The uxlnm were then centrifuged at
13000 rev/min for 10 min The absorbance of supernatant was

read wsing the spectrophotometer (585 nm) to measure of
sobaces :

25 Analysis of C. vielacesm CV026 Cell Viability

The viability of C. viclacewsm CV026 cell was assessed by 2
total plste count (TPC). One hundred ml of C violacem
CV026 cultwre with P. aeruginosa extract was centrifuged at
13000 revimin for 10 min to remove remaining extract in the
culture Later on the pellets were washed 2 times in 100 mL
POM? and excess of P. seruginosa extract was discarded. The
culture was added to 100 ml. Mauller Hinton Broth (MHB).
One mi of diluted culture to factors of 107 — 10°* and one mL
of cultare from factors 10° — 10° pour into Muller Hinton
Agar (MHA). The plates were incubated at 27°C for 18-24 h
The total of viable bacteria was then counted (Choo et al.,
2005).

2 & Asssbacterial Assay

As gmemacTobidl assay was anafvzed agamnst C. vioiacem
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a:hmewassenallyd:MdtoMmsoflO — 10™ and pourn
into an MHA medium The mixture was then left to be
solidified and incubated at 27°C for 18-24 hours. The Yotal
vishle hacterial cell wae then comted To coswe this tost 2
paper disc diffusion assay was also taken. 100 pl. overnight
culture of C. violacewm CV026 (ODge=0.1) was spread on
comcentrations (0.0, 2.5, 3.0, 3 5 mg/ml ) were loaded onto the

Reduction in viclacein productions in C. viclacewm CV026 arc
concentration dependent and reduced with the increasing P
aeruginosa extract concentration Highest concentration of 7
aeruginosa extract (3.5mg/ml) resulting in lower production of
violacein as shown in Figure 1. P. aeruginosa extract could
have mfluenced the mechanism of OS in C. violaceum through
interfered autoinducer production or interferred with the
expression of the gene.
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Table 2 shows the result of quantification of violacein
production in the presence of P. aeruginosa extract. Violacein
Produclion BY CUNIUres i We DIESENce oI F| Gerugmoesa exiract
nwcmne&mﬂ\ﬁﬁmm:ﬂm&"w withos B
aeruginosa extract (control). Highest inhibition in the violacemn
production was reported at the highest comcentration (3.5
mg/ml).
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Table 2 Decreasing Total Violacem production by Pseudomonas aeruginosa Extract using Spectrophetemsster

E+CV+C6-HSL 0995+ 0.17°
Control (CV+C6-HSL) 123 + 0.08*
Control (CV- C6-HSL) 0.0285 + 0.002°

Statistical analysis using Mann-Whitney U test; Different superscripts shows a significant difference (P < 0.65); E-Extract; CV:
Chromobactertum violaceum; HSL: Homo Serme Lactone

According to Kalia & Pirohit (2011) violacein production CV026 population did not show any sienificant difference &
might have reduced because of the activity of gene producing media with addition 0.0, 2.5, 3.0 and 3.5 mg/aai. Eeslic. ol ux
5 signal which can ciier mfibn or reduce violacem study reveaies That P, aerugmose XIFacT - media & wat
disrupted and the receptor sites with antagonist signal death.

analogues were blocked. Heulier of al. (2006) suggested that P.

aerwgmosa has N-{3-oxo-dodecanovil-homosenme lactone (3- The companson of total bacteria also can be observed from
oxo-C 1Z-1131.) and N-buranoyi-homoserine iactone (C4-HiSL). figure Z The decreasing viciacein was mnor ifoilowed by
They regulate the expression of a lot of genes in accordance decreasing of total viable bacteria. Meanwhile, antibacterial
with the induction of the transcription of lasl and rhil, as assay which camied by disc diffusion method, showed a similar
aufomducers. result that 7. gerugmosa had no inlwbitory activity against (.

extract of P. aerugimose has potency as st €)S m O

of P o houe metemtiol 20 608 compounds

According to Tratiwi 2013) P. aeruginosa cxuract contains 3-

‘ (- phenyl - 2 3dhvdro - 1 H - somdol - 2 1) propas-1-ol and

3] 1H-lsomdole-1.3(2H)-dithione. Both compounds are indole

¥] derivatives and similar type of indole derivatives had been

2 : isolated from Escherichia coli by 1i & Yousg (2013) aud
Tme'md LRl e

Romano et al (2014) reported the mechamsm of this
compound in inhibiting quoram sensing by imhibiting the
activity of vioA gene which is one of many genes containes &
Figure 2 Viable cell of C. violaceum CV026 in the presence of vieABCD operon that is very crucial for viciacem producrson

P. geruginosa extract in C. violacewm. Similar research showed thar endopiiytic
i isolated from the etean =58 208 st
Table 3 shows total population of C. violaceum (log CFU/mL) (Svlibum mariamum) produces polyhydroxy anthraquinones as
in cultwre with extracts and controls. Total O violacews quorum semsing  inhibitor (Figueroa e al, 2014)

Lag (CFUZml)

Conval Camayol | - DAISO 28mgwml
DASSO-HSLy HSL

Treatment

funans :
Senane

Table 3 Antimicrobial Assay Against C. violacewm CV026

E+CV026+C6-HSL 886+ 0.16" 8.81 + 0.41° £65+0.32°
Control (C6-HSL) 9.18 + 0.028°
Control (-C6-HSL) 9.11 + 0.073°

Statistical analysis by Duncan test; Different superscripts shows a significant difference (P < 0.05); E - Extract; CV: Clhromobacter
violacewm; HSL: Homo Serine Lactone
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tabibition of Quorm sensine in Chromobacterium violaceum CV026 by Violacem produced by Pseudomonas aerugmasa. 107

Overall, this study shows that P. aeruginosa isolated from the
soot of V. ziramioides produces sccondary metabolites which
bas anti-QS properties. Furthermore, P. aeruginosa extract
could inhibit violacein production in C. violacewm culture
without killing the cell. Further research will purify the extract
to get a single compound and be anmalyzed as an anti-QS
compound.
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